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(54) Monitoring and tracking application usage

(57) The present description refers to a computer-
implemented method, a computer program product and
a computer system for monitoring and tracking applica-
tion usage, the method comprising: determining, during
afirstinterval, a first indication of whether a first user has
provided a first input. The method further comprising ob-
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Description

[0001] Using software tools currently available, it is of-
ten very difficult to monitor and track application usage
in a standard and automated way. Furthermore, compu-
ter network and application security requirements may
constrain the development of a tool that enables appli-
cation utilization to be efficiently tracked.

[0002] Monitoring and tracking of application usage
may be particularly desirable due to globalization. Glo-
balization and the proliferation of information technology
enable tasks that were once performed locally within an
organization to be performed in other locations and pos-
sibly by other organizations. It is often desirable for an
organization to have tasks performed in an area where
labor is more cost-effective and/or to take advantage of
the expertise and/or specialization of another organiza-
tion. It may also be useful for an organization to focus on
its core business and outsource tasks unrelated to its
core business to other organizations.

[0003] Outsourcing, particularly Business Process
Outsourcing (BPO), may be understood to describe a
situation where a client organization imposes a specific
set of tasks upon a third party or entity. The third party
or entity may be a separate or an auxiliary organization.
The third party may be located in another country orin a
location near the client organization. One example of
Business Process Outsourcing is a third party organiza-
tion providing information technology (IT) services for an
automobile and/or a machine tools manufacturer. These
IT services might range from supply chain management
to the control of manufacturing processes. Some of these
IT services might be performed in one country whereas
other IT services may be performed in a different country.
[0004] Anoutsourcingenvironment, particularlyaBPO
environment, may be understood to include objects,
processes and circumstances defining how the third par-
ty performs tasks for the client organization. The elabo-
ration of a BPO environment may include information
system configuration requirements, access control re-
quirements or restrictions imposed for the sake of secu-
rity. The objects in the BPO environment may include
equipment, such as computers with a specific software
and/or hardware configuration. It may be desirable for a
client organization to partially define a BPO environment
for the third party in order to mitigate risk and maintain
accountability within the client organization. Thus, the
third party may be required to operate under restrictions
outside its control.

[0005] One or more technical restrictions may be im-
posed on users, user computers and/or server computers
in an outsourcing environment. It may be desirable to
constrain the communications of computers in an out-
sourcing environment to one Local Area Network (LAN),
or to limit the communications of a computer in an out-
sourcing environment to an explicitly identified set of
computers. Network connectivity in an outsourcing envi-
ronment may be limited to users and computers directed
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to perform a specific set of tasks. It may also be desirable
to restrict user access to computers and/or to restrict the
interactions allowed between computers.

[0006] Prior art solutions for monitoring and tracking
application usage may be tailored to specific applications
and processes. In other words, each application may re-
quire a separate monitoring and tracking solution inte-
grated into the source code of the application. Also, prior
art solutions may capture transactional data of monitored
applications. Accordingly, a prior art solution may be a
front-end for a suite of applications or for each applica-
tion. The front-end may interface with the code of the
application in order to determine how the application is
being used. Thus, prior art solutions may require a sep-
arate monitoring and tracking tool to be written for each
application, may also require access to the source code
of the application, and may interact with the application
programming interface (API) of each application. In other
words, prior art solutions may require a dedicated track-
ing tool for each application. Such solutions may neces-
sitate extensive program development efforts and may
violate security standards by requiring access to appli-
cation source code; thus, it is often impossible to techni-
cally implement the monitoring and tracking solution.
[0007] According toanaspect, acomputer-implement-
ed method of monitoring and tracking application usage
is provided. The method comprises obtaining, during a
first interval, a first identifier of an active window in a first
graphical user interface (GUI). In addition, the method
comprises determining, during the first interval, a first in-
dication of whether a first user has provided a first input,
as well as storing the firstidentifier and the firstindication.
[0008] According to another aspect, a computer-im-
plemented method of monitoring and tracking application
usage is provided. The method comprises determining,
during a first interval, a first indication of whether a first
user has provided a first input. The method further com-
prises obtaining, during the first interval, a first identifier
of an active window in a first graphical user interface
(GUI). The method further comprises selectively storing
the first identifier and the first indication.

[0009] In a first embodiment, selectively storing com-
prises when the first identifier is different from a most
recently stored identifier, or when the first indication is
different from a most recently stored indication, or when
there is no previously stored identifier and no previously
stored indication: storing the first identifier and the first
indication. The most recently stored identifier may be un-
derstood as a previously stored identifier where there is
no identifier stored after the mostrecently stored identifier
and before the first identifier. The most recently stored
indication may be understood similarly.

[0010] In a second embodiment, selectively storing
comprises when the first identifier is different from a most
recently stored identifier, or when there is no previously
stored identifier: storing the first identifier and the first
indication.

[0011] The method may be implemented to track the
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usage of a single application or a plurality of applications.
An interval may be understood as a specified (predeter-
mined or predeterminable) period of time. The interval
may be about 5 seconds, 10 seconds or 15 seconds. In
some cases 10 minute or 15 minute intervals may be
suitable.

[0012] Otherintervals may also be suitable depending
onthe applications, and/or how the applications are being
used.

[0013] Monitoring and tracking application usage may
include determining if a particular application is being
used, or determining whether an unauthorized applica-
tion is being used, or no application is being used. In
addition, monitoring and tracking of application usage
may involve summarizing application usage so that the
summary can be easily read and understood. Monitoring
and tracking of application usage may be implemented
using a tracking tool.

[0014] In some embodiments, selectively storing the
first identifier and the first indication includes saving the
first identifier and the first indication in a first data set,
such as in a first data sheet. Accordingly, the method
may further comprise obtaining, during a second interval,
a second identifier of an active window in a second GUI.
In particular, the second GUI may be different from the
first GUI. In addition, the method may comprise deter-
mining, during a second interval, a second indication of
whether a second user has provided a second input. The
method may also comprise saving the second identifier
and the second indication in a second data set, such as
in a second data sheet. Moreover, the method may com-
prise copying data of the first data set (particularly first
data sheet) and data of the second data set (particularly
second data sheet) into a third data set such as into a
third data sheet.

[0015] In some cases, copying data of the first data
sheet and data of the second data sheet into the third
data sheetincludes copying all of the data of the first data
sheet and all of the data of the second data sheet into
the third data sheet.

[0016] Adatasheetmay alsobe understood as a work-
sheet. In other words, a data sheet may be an array of
cells displayed by a spreadsheet program, where each
cell can be thought of as a box for holding a data element.
Thus, a spreadsheet, worksheet or data sheet may be
understood as an electronic representation of multiple
cells or fields that together make up a grid consisting of
rows and columns. A spreadsheet may be displayed in-
side an application program, such as Microsoft Excel (Ex-
cel is a trademark of Microsoft Corporation).

[0017] The first GUI may be the GUI of a first computer
and the second GUI may be the GUI of a second com-
puter that is different from the first computer.

[0018] Furthermore, the first data sheet, the second
data sheet, and the third data sheet may be located in a
shared folder of a third computer that is different from the
first and the second computer. Also, the shared folder
may be accessible from the first GUl and the second GUI.
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[0019] In some cases, the first data sheet, the second
data sheet or both data sheets may be transmitted to a
central location, e.g. via email or some other suitable
network protocol. Optionally, the transmitted data sheets
may be processed using a rule or macro. The rule may
consolidate information from the data sheets in order to
generate areport, e.g. a summary report. This may have
the effect of making it easier for a user to process the
data sheets.

[0020] Accordingly, it may be that the first computer
and the second computer are user computers. Particu-
larly, in the BPO environment, it may be that each user
computer only accepts network communications re-
ceived as a response to a request originating from the
user computer and the user computer does not accept
network communications which originate from another
computer. For example, this may be understood to mean
that the user computer will accept Transmission Control
Protocol (TCP) or User Datagram Protocol (UDP) pack-
ets from another computer only if those packets are de-
termined to be a response to TCP or UDP packets sent
by the user computer.

[0021] Inaddition, itmay be the case that the third com-
puter is a server computer. In this case, the shared folder
may be stored on the server computer. Moreover, the
shared folder may contain the first, second and/or third
data sheets, and the shared folder may be accessible by
the user computer. In the outsourcing environment, the
server computer may accept communications which orig-
inate from other computers.

[0022] In some embodiments, the first data sheet is
located on a first computer, the second data sheet is lo-
cated on a second computer and the third data sheet is
located on a third computer. Accordingly, copying the
data of the first data sheet and the data of the second
data sheet into the third data sheet further comprises
opening a connection from the first computer to the third
computer and copying the first data sheet to the third
computer, as well as opening another connection from
the second computer to the third computer and copying
the second data sheet to the third computer.

[0023] It may be that the first interval and the second
interval overlap. In other words, the time period covered
by the first interval may coincide, to some extent or en-
tirely, with the time period covered by the second interval.
[0024] Selectively storing the first identifier and the first
indication may include saving the first identifier and the
firstindication in a first data set, such as a first data sheet.
Accordingly, the method may also comprise determining,
during the second interval, a second indication of whether
the first user has provided a second input. The method
may further comprise obtaining, during a second interval,
a second identifier of an active window in the GUI. The
method may also comprise storing the second identifier
and the second indication, when the second identifier is
different from the first identifier, or when the second in-
dication is different from the first indication. The combi-
nation of an identifier and an indication may be referred
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to as an input status. Accordingly, this embodiment may
have the effect of reducing storage requirements, since
a second input status is only stored when the second
input status differs from the most recent input status (in
this case, the first input status.

[0025] The method may further comprise transmitting
the first data sheet to a second computer, processing the
first data sheet using a macro, and consolidating infor-
mation from the first data sheet with information from one
or more further data sheets in order to generate a report.
Processing may also be performed using a rule or similar
programming tool.

[0026] Furthermore, protection may be implemented
for the first data sheet and/or the second data sheet. This
protection may achieve the result that the data of the first
data sheet and the data of the second data sheet are
protected from access by unauthorized users. Thus, the
protection may prevent the user of the first computer from
accessing the data of the first data sheet.

[0027] Determining the first indication may comprise
verifying whether the first user has provided the firstinput
using a keyboard and/or a navigation device or any input
device e.g. a pointing device such as a mouse. Similarly
determining the second indication may comprise verify-
ing whether the second user has provided the second
input using a keyboard and/or a pointing device such as
a mouse.

[0028] In some embodiments, the first identifier and
the first indication may not display in the first GUI. Ac-
cordingly, the tracking tool may run in the background,
and the execution of the tracking tool may be transparent
to the user.

[0029] Also, it may be that interfaces of the application
are notaccessed. In other words, monitoring and tracking
of application usage may be performed without access-
ing the APIs of any of the applications being monitored
and tracked. Thus, the tracking tool does not function as
a front-end of any of the applications. Accordingly, mon-
itoring and tracking of application can be performed
through a variety of delocalized computers, particularly
in a situation where technical restrictions are imposed on
users, user computers and/or server computers in an out-
sourcing environment.

[0030] In addition, the first identifier of the active win-
dow in the first GUI may identify a different application
than the second identifier of the active window in the sec-
ond GUI. Thus, different applications may be monitored
and tracked using the tracking tool. The tracking tool may
be operable to monitor and track new or further applica-
tions without any additional development effort. For ex-
ample, the first computer may be running Microsoft Word,
and the second computer may be running Microsoft Ex-
cel. One or more of the used terms might be trademarks
of their respective owners.

[0031] In some embodiments, the method steps may
be implemented by means of macros. In other words, the
method steps may be implemented using units of Visual
Basic for Applications code.
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[0032] According to yet another aspect, a computer
program product, particularly, tangibly embodied on a
computer-readable medium, embodied as a signal
and/or as a data stream, is provided. The computer pro-
gram product comprises computer-readable instruc-
tions, which, when loaded and executed on a computer
system, cause the computer system to perform opera-
tions according to the above computer-implemented
method of monitoring and tracking application usage.
[0033] According to a further aspect, a computer sys-
tem for monitoring and tracking application usage is pro-
vided. The system may comprise a first computer includ-
ing a first graphical user interface (GUI) configured to
display a first active window, a first timer configured to
define a first interval, and a first input device. The first
computer is operable to determine, during the first inter-
val, a first indication of whether a first user has provided
a first input to the first input device. The first computer is
further operable to obtain, during the first interval, a first
identifier of the first active window, and selectively store
the first identifier and the first indication.

[0034] According to yet a further aspect, a computer
system for monitoring and tracking application usage is
provided. The system may comprise a first computer in-
cluding a first graphical user interface (GUI) configured
todisplay afirst active window. Accordingly, the first com-
puter includes a first timer configured to define a first
interval, and a first input device. The first computer is
operable to obtain, during the firstinterval, a firstidentifier
of the first active window. The first computer is further
operable to determine, during the first interval, a first in-
dication of whether a first user has provided a first input
to the firstinput device, and to store the first identifier and
the first indication.

[0035] In some embodiments, the computer system
further comprises a second computer; in particular, the
second computer may be different from the first compu-
ter. Accordingly, the second computer includes a second
graphical user interface (GUI) configured to display a
second active window. The second computer includes a
second timer configured to define a second interval, and
a second input device. The computer system also in-
cludes a third computer. Furthermore, the second com-
puter is operable to obtain, during the second interval, a
second identifier of the second active window. The sec-
ond computer is further operable to determine, during
the second interval, a second indication of whether a sec-
ond user has provided a second input to the second input
device, and store the second identifier and the second
indication. Accordingly, the first computer is further op-
erable to store the first identifier and the first indication
by saving the first identifier and the first indication in a
first data sheet. In addition, the second computer is fur-
ther operable to store the second identifier and the sec-
ond indication by saving the second identifier and the
second indication in a second data sheet. Also, the third
computer is operable to copy data of the first data sheet
and data of the second data sheet into a third data sheet.
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[0036] Moreover, it may be the case that installing and
executing computer programs must be performed with-
out administrator access in the BPO environment. This
may be understood to mean that installing and executing
the tracking tool does not require administrator access
to the user computer and/or the server computer (i.e. the
first computer, the second computer, and/or the third
computer).

[0037] In addition, it may be that, in the BPO environ-
ment, a computer program, e.g. the tracking tool, may
only be installed on the user computer if the installation
of the computer program works without changes to the
registry of the user computer.

[0038] These and other aspects may have a number
of advantages. One advantage may be that the tracking
tool requires minimal installation. Put another way, the
tracking tool is easy to install. In the context of a Microsoft
Windows environment, installation of the tracking tool
does not require registry changes or administrator ac-
cess to the user computer (Windows is a trademark of
Microsoft Corporation). In addition, the tracking tool does
not require a dedicated server.

[0039] A further advantage may be that the tracking
tool can operate under technical restrictions and/or re-
quirements, particularly applying to an outsourcing envi-
ronment. For example, in some embodiments the track-
ing tool does not require open TCP/IP ports on user com-
puters (e.g. the first computer or the second computer)
in order to enable monitoring and tracking of application
usage. Opening a TCP/IP port on a computer may be
understood as allowing an external application (i.e. an
application on another computer) to initiate communica-
tion to the computer.

[0040] Anadditional advantage of the tracking tool may
be that the tracking tool works without access to the In-
ternet in order to function. Thus, the integrity of an or-
ganization’s network perimeter may be preserved and/or
a high level of security may be achieved.

[0041] Administrator access may be understood as su-
peruser or privileged access to a computer system. In
the context of a specific operating system, administrator
access may be understood as access to the Administra-
tor account in a Microsoft Windows environment, as
membership of the Administrators group in a Microsoft
Windows environment or as access to the root account
in a Unix environment. In this document, Microsoft Win-
dows is used to refer to a recent version of Microsoft's
Windows operating system, such as Microsoft Windows
XP, Microsoft Windows Vista, or Microsoft Windows 7.
[0042] A registry or a computer’s registry may be un-
derstood as a central database containing information
for booting, configuring and/or tailoring a computer sys-
tem. A registry may be associated with recent versions
of Microsoft's Windows operating system.

[0043] The subject matter described in this specifica-
tion can be implemented as a method or as a device,
possibly in the form of one or more computer program
products. The subject matter described in the specifica-
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tion can be implemented in a machine readable medium,
where the medium is embodied in one or more informa-
tion carriers, such as a CD-ROM, a DVD-ROM, a data
signal, a semiconductor memory, or a hard disk. Such
computer program products may cause a data process-
ing apparatus to perform one or more operations de-
scribed in the specification.

[0044] In addition, subject matter described in the
specification can also be implemented as a system in-
cluding a processor, and a memory coupled to the proc-
essor. The memory may encode one or more programs
to cause the processor to perform one or more of the
methods described in the specification. Further subject
matter described in the specification can be implemented
using various machines.

[0045] Moreover, the subject matter described in this
specification may be implemented using a variety of pro-
gramming languages and tools including Visual Basic for
Applications (VBA) or Visual Basic.

[0046] Details of one or more implementations are set
forth in the accompanying exemplary description and
drawings below. Other features will be apparent from the
description and drawings, as well as from the claims.

Brief Description of Drawings

[0047]

Fig. 1 shows a flow diagram of how to install and use
a tracking tool.

Fig. 2 shows a flow diagram depicting steps that may
be performed from when the tracking tool is first ac-

tivated to when the tool is shut down.

Fig. 3 depicts an exemplary data sheet showing raw
data output of the tracking tool.

Fig. 4 depicts exemplary report data summarising
raw data output of the tracking tool.

Fig. 5 shows another exemplary data sheet, showing
raw data output of the tracking tool.

Fig. 6 shows a partial report on the output of Fig. 5.

Fig. 7 shows formulas that can be used to generate
reports.

Fig. 8 shows asummary reportthat can be generated
based on tracking data from multiple tracking tools.

Fig. 9 shows a schematic diagram of an exemplary
computer system.

Detailed Description

[0048] In the following text, a detailed description of
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examples will be given with reference to the drawings. It
should be understood that various modifications to the
examples may be made. In particular, elements of one
example may be combined and used in other examples
to form new examples.

[0049] Fig. 1 shows a flow diagram of steps performed
in order to install and use a tool for monitoring and track-
ing application usage, also referred to as a tracking tool.
The tracking tool may be understood as a computer pro-
gram that records or stores data describing the use of
other computer programs on a computer system. For ex-
ample, the tracking tool may record information regarding
how long a computer program or application is used,
and/or whether input to the computer system is provided.
In some embodiments, the tracking tool may record in-
formation describing the usage of applications on a per-
sonal computer operated by a user.

[0050] Atstep 101, the tracking tool may be an attach-
ment to an email sent to a user or stored in a shared
folder. Items or files in the shared folder may be shared
using afile sharing protocol supported in a Microsoft Win-
dows environment (e.g. Common Internet File System
and/or Server Message Block). Other file sharing proto-
cols and other operating systems are also possible. At
step 103, the tracking tool may be downloaded or pro-
vided to a user computer and configured to run or start
running when a user logs in. For example, on a Microsoft
Windows computer, a shortcut to the location of the track-
ing tool on the file system may be added to the Windows
Startup folder.

[0051] A user may log in to the user computer at step
105. At step 107, according to the example of Fig. 1,
monitoring and tracking of application usage begins.
When a user logs out at 109, the tracking tool automat-
ically saves tracked data, and the tracking tool is closed.
Advantageously, the tracking tool may execute in the
background and access to tracked data may be limited.
Furthermore, execution of the tracking tool may be trans-
parent to the user. Alternatively, only a plain worksheet
of a spreadsheet application may be visible to the user.
In one example, transparency may be advantageous
since the user could become uncomfortable if he is aware
that application usage on the user computer is being
monitored and tracked.

[0052] Steps 101 to 109 may be repeated for multiple
computers.

[0053] Fig. 2 shows a flow diagram depicting steps
that may be performed from when the tracking tool is first
activated to when the tool is shut down. At step 201, the
user logs in to the user computer. The user computer
may also be referred to as a first computer and/or a sec-
ond computer. After the user logs in, the tracking tool
may automatically open and start tracking at step 203.
[0054] After step 203, steps 205 to 219 may be repeat-
ed until step 221 is performed. The repetition of steps
205 to 219 may result in storing data that tracks work
performed on the user computer. The stored data may
also be used to do scientific time and motion studies for
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any process performed on the user computer. Moreover,
the stored data may be used to monitor the flow of activity
based on the flow of windows used by the user in order
to perform statistical analysis and achieve process im-
provements. Furthermore, the stored data may make it
possible to monitor the quality of the process by viewing
the flow of the process through the windows opened by
the user. The stored data may also be used to indirectly
track the processer utilization of the user computer(s)
based on the extent of user input.

[0055] At step 205, a new interval (e.g. a first interval
or a second interval) may begin. In this context, each
interval may be understood as a specified (predeter-
mined or predeterminable), finite period of time, e.g. 5
seconds. It may be an advantage that the interval can be
varied according to the applications being monitored
and/or the process being performed. Thus, in some cas-
es, a 5 second interval may be appropriate, whereas in
other cases an interval of about 10 minutes may be suit-
able. Other intervals are also possible.

[0056] In some implementations, the interval is deter-
mined via interaction with a system timer of the user com-
puter. Use of the system timer may have the advantage
of increasing the difficulty of creating false input, i.e. cre-
ating a second program that makes it appear that a par-
ticular application is being actively used. This is because
the second program might also require repeated access
tothe systemtimer. Repeated access to the system timer
could be detected and reacted to by the tracking tool.
[0057] Atstep 207, the tracking tool may determine an
indication of whether the user has provided input. Step
207 may be implemented by checking whether any input
has been provided by the user by means of a keyboard
and/or navigation device, particularly whether a pointing
device (such as mouse) and/or keyboard input has been
provided since the most recent check for input. In other
words, one or more functions may be called in order to
determine whether a key (i.e. a keyboard key and/or a
mouse button) was pressed since the most recent check
for input. In a specific example, a function may be called
for each key (e.g. as part of a loop) in order to determine
whether the key was pressed since the last time the key
was queried. Alternatively, the function may determine
whether the key was pressed during a time period. The
one or more functions may include Windows API func-
tions such as GetAsyncKeyState().

[0058] Other external devices, such as a scanner, a
network connection, a CD-ROM drive, and/or a disk drive
may also (or alternatively) be checked for activity or to
determine whether the user has interacted with (i.e. pro-
vided input to) the device. Providing input may be under-
stood as giving information to a computer, e.g. by typing
on a keyboard or inserting a CD. Thus, determining
whether the user has provided input may involve deter-
mining whether the user has provided the input during a
period of time. Consequently, an increase in the length
of the interval may also increase the period of time
checked for input.
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[0059] Step 207 may be a quick and efficient way to
determine an indication of whether the user has provided
input.

[0060] Atstep 209, itis determined whether a result of

the input check of step 207 is the same as a result of the
most recent input check. If the result of the input check
of step 207 is the same as the result of the most recent
input check, step 205 is performed after step 209. If the
result of the input check of step 207 is not the same as
the result of the previous input check, then step 211 is
performed after step 209. Performance of step 209 may
have the effect that the quantity of data stored in the
capture worksheet is reduced, particularly in comparison
to the situation where a result of an input check is stored
for each interval.

[0061] In the special case of the first interval, there is
no previous input check, so step 211 may be performed
after step 209. Alternatively, in the case of the first inter-
val, step 209 may be skipped and step 211 may be per-
formed after step 207.

[0062] According to the example depicted in Figure 2,
the current date and time are pasted into a capture work-
sheet at step 211. The capture worksheet may also be
referred to as a worksheet or a data sheet.

[0063] In addition, a name of an active window may be
pasted into the capture worksheet at 213. The name of
the active window may also be referred to as the title or
the identifier of the active window. The active window
may also be referred to as the foreground window. The
active window may be understood as the window with
which the user is currently working e.g. by providing an
input thereto such as by means of a keyboard and/or a
pointing device. The name of the active window may be
understood as the text of the window's title bar. Alterna-
tively, if the active window is a control, the name of the
active window may be the text of the control. In the context
of Microsoft Windows, the name of the active window
may be obtained by interacting with Windows Application
Programming Interface (API) functions. More specifical-
ly, the name of the active window may be obtained using
the Windows API functions GetForegroundWindow() and
GetWindowText(). Alternative mechanisms are also pos-
sible.

[0064] Step 213 may be a quick and efficient way to
obtain the name of the current active window, e.g. by
copying a name of the active window into the capture
worksheet.

[0065] Also, one or more of steps 207 to 213 may be
performed at least partly in parallel, which may further
increase efficiency. Moreover, functionality may be pro-
vided so that other system functions can be performed
while steps 207 to 213 are being carried out.

[0066] The indication may be evaluated at step 215. If
input was provided, at step 217 the tracking tool may
paste "WORKING" after the name of the active window
in the capture worksheet. Some other suitable text may
also be pasted in order to register that work was per-
formed since the most recent check for input. If no input

10

15

20

25

30

35

40

45

50

55

was provided, at step 219 the tracking tool may paste
"IDLE" after the name of the active window in the capture
worksheet. Some other suitable text may also be pasted
in order to register that no work was performed since the
most recent check for input.

[0067] Datastored(i.e. pastedorcopied)inthe capture
worksheet may be protected using a worksheet lock.
Stored data may include the identifier of the active win-
dow and the indication of whether the user provided input.
Protecting stored data in the capture worksheet may in-
volve locking cells, hiding cells and/or locking the capture
worksheet. In the specific example of Microsoft Excel,
protecting stored data may also include designating the
capture worksheet as "hidden" or "very hidden".

[0068] After step 209, 217, or 219, depending on the
circumstances, step 205 may be performed again at the
beginning of a new interval. The pasting and copying
operations described above may be performed automat-
ically by the tracking tool.

[0069] At step 221 the user may log out of the user
computer. According to the example, in step 221, data
stored during steps 205 to 219 is automatically saved,
e.g. to a data sheet, and the tracking tool is closed. Thus,
it is possible that data is stored in RAM in steps 205 to
219 and written to a file in step 221. Alternatively, the
data stored in steps 205 to 219 may be written to the file
in the corresponding steps and the file may be closed in
step 221.

[0070] In some embodiments, steps 201 to 221 are
performed by multiple user computers, e.g. at least afirst
computer and a second computer. The first computer
and the second computer may include at least a first GUI
and a second GUI respectively. The files created in step
221 may be stored in a shared folder of a third computer
different from the first and second computer. The shared
folder accessible via file sharing protocols such as Server
Message Block (SMB). The third computer may also be
referred to as a server computer.

[0071] In afirst example, at step 221, a macro may be
executed in order to copy the data of the data sheet cre-
ated by the first computer and copy the data of the data
sheet created by the second computer into one data
sheet created by the third computer. In the context of this
specification a macro may be understood as a unit of
computer code, or more specifically, a unit of VBA code.
The data sheet created by the third computer may be
analyzed and data comparisons may be performed.
[0072] Compiling the data of the data sheets from mul-
tiple user computers into one data sheet on the server
computer may have the advantage of being inexpensive
and easily implemented. In addition, compiling multiple
spreadsheets into one spreadsheet may leverage exist-
ing user expertise, since many users are trained to use
spreadsheets, whereas fewer users may be trained to
use databases. Alternatively, in a second example, each
file created in step 221 may be stored on the correspond-
ing user computer. Each stored file may be transmitted
to a particular user, e.g. via email or another application
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protocol. The transmitted files can then be processed,
possibly using rules orfilters. More specifically, each cap-
ture worksheet may be received via email and stored in
a particular folder using a rule. A macro may open each
email in the folder and save the worksheets to the shared
folder.

[0073] The method described in connection with Fig-
ure 2 may also have the advantage that bandwidth will
not be wasted, since only minimal necessary data is
transmitted from the user computer(s) to the server com-
puter. In other words, data traffic over the network can
be reduced and/or optimized.

[0074] Implementing the method of Fig. 2 using mac-
ros may have the advantage of complying with security
policies of some organizations, even in case these se-
curity policies do not allow the use of Visual Basic or
other programming languages.

[0075] In addition, monitoring and tracking application
usage with the tracking tool may be more reliable than
manual methods.

[0076] Fig. 3 depicts an exemplary data sheet showing
raw data output of the tracking tool. The data sheet may
also be referred to as the capture worksheet or the work-
sheet.

[0077] According to the example depicted, a date col-
umn 301 may include the current date and time, e.g. as
inserted in step 207. A window name column 303 may
include the name of the active window, e.g. as inserted
in step 209. Furthermore, an input column 305 (input col-
umn 305 may also be referred to as an input status col-
umn) may include an indication of whether userinput was
received since the most recent check for user input. Ac-
cording to the example, "Working" may appear in cells
of the input column 305 where user input was received,
and "ldle" may appear in cells of the input column 305
where user input was not received. Different indications
may be highlighted or marked in different ways such as
in different colors.

[0078] A time period column 307 may indicate the du-
ration of the interval, i.e. the time period between a first
execution of steps 205 to 217 and a second execution
of steps 205 to 207.

[0079] Fig. 4 depicts exemplary report data summa-
rizing the data depicted in Fig. 3 and other raw data not
shown.

[0080] A window title column 401 refers to an active
window name from the window name column 303. The
window title column 401 may also include rows to identify
a total amount of time. An input register column 403 may
include the text pasted into the capture worksheet in
steps 215 and 217.

[0081] A total time column 405 may provide an idle
time sum 407, a working time sum 409 and a total time
entry 411. The idle time sum 407 may be a summation
of the intervals during which input was not received when
the window name listed in the window title column 401
was the active window. The working time sum 409 may
be a summation of the intervals during which input was
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received when the window name listed in the window title
column 401 was the active window. The total time entry
411 may be the sum of the idle time sum 407 and the
working time sum 409.

[0082] For rows identifying the total amount of time,
e.g. the row of the total time entry 411, the input register
column 403 may be blank.

[0083] The summary depicted in Figure 4 may be re-
ferred to as a pivot table. Other means of summarizing
raw data stored according to the steps of Figure 2 are
also possible.

[0084] It may be an advantage that the tracking tool
can be implemented using software available on many
personal computers, such as Microsoft Windows and Mi-
crosoft Excel. This may result in reduced costs in com-
parison to other solutions. In addition, it may be possible
to reduce user training time since reports of the tracking
tool can be viewed using existing spreadsheet applica-
tions, such as Microsoft Excel.

[0085] The tracking tool may enable reporting and data
gathering to be easily centralized and may also facilitate
the use of standardized utilization metrics. Reports from
the tracking tool may also be used to reduce operating
costs and may lead to increased productivity, better fore-
casting and improved service delivery. Reports may also
provide visibility into variations in process execution
among different users and facilitate the sharing of best
practices. Monitoring and tracking of application usage
may also enhance the understanding of non-productive
activities and provide better control with less ambiguity.
[0086] Similar to Fig. 3, Fig. 5 shows another exem-
plary data sheet, showing raw data output of the tracking
tool. The output depicted in Fig. 5 is formatted in a dif-
ferent way in comparison to the output depicted in figure
3. In particular, Fig. 5 combines input (or input status),
e.g. "working" or "idle", with a window name.

[0087] Fig. 6 shows areport based on a particular out-
put, where the particular output may include the output
of Fig. 5. Report row 601 indicates that Microsoft Internet
Explorer was the active window for 37 minutes and 38
seconds. Reportrow 603 indicates that Microsoft Internet
Explorer was idle for 17 minutes and 46 seconds out of
the 37 minutes and 38 seconds. Thus, even though In-
ternet Explorer was the active window for over 37 min-
utes, no input was received for more than 17 minutes.
The report of Fig. 6 shows similar information for other
applications (e.g. Microsoft Excel and Microsoft Outlook).
Particularly, working time and idle time can be reported
separately for each active window.

[0088] Fig. 7 shows formulas that can be used to gen-
erate the report of Fig. 6. The formulas may be imple-
mented using a spreadsheet application, such as Micro-
soft Excel. The steps associated with Fig. 7 may be per-
formed in conjunction with or as part of step 221 of Fig. 2.
[0089] In some cases, the tracking tool will receive a
signal to close user at the end of a working period, e.g.
a day. Upon receipt of the signal, the tracking tool may
use the formulas depicted in Fig. 7 to calculate the report
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of Fig. 6. The raw data and/or the report (i.e. tracking
data) may be sent to a user, possible by means of email.
After the tracking data has been sent, the raw data, e.g.
as depicted in figures 3 and 5, may be deleted.

[0090] According to the example, there are 50 users
using the tracking tool. Each user may close the tracking
tool, causing an email to be sent to a server. Each email
may include tracking data corresponding to one of the
50 users. The emails may be stored in a folder on the
server, and the tracking data may be saved to a central
location, possibly the shared folder referred to in connec-
tion with Fig. 2.

[0091] Fig. 8 shows asummary reportthat can be gen-
erated based on the tracking data from multiple tracking
tools. The summary report can be used to analyzed to
determine a level of team efficiency and productivity.
[0092] Fig. 9 shows an exemplary system for imple-
menting aspects of the invention including a general pur-
pose computing device in the form of a conventional com-
puting environment 520 (e.g. a personal computer, also
referred to as a user computer). The conventional com-
puting environmentincludes a processing unit 522, a sys-
tem memory 524, and a system bus 526. The system
bus couples various system components including the
system memory 524 to the processing unit 522. The
processing unit 522 may perform arithmetic, logic and/or
control operations by accessing the system memory 524.
The system memory 524 may store information and/or
instructions for use in combination with the processing
unit 522. The system memory 524 may include volatile
and non-volatile memory, such as a random access
memory (RAM) 528 and a read only memory (ROM) 530.
A basic input/output system (BIOS) containing the basic
routines that helps to transfer information between ele-
ments within the personal computer 520, such as during
start-up, may be stored in the ROM 530. The system bus
526 may be any of several types of bus structures includ-
ing a memory bus or memory controller, a peripheral bus,
and alocal bus using any of a variety of bus architectures.
[0093] The personal computer 520 may further include
a hard disk drive 532 for reading from and writing to a
hard disk (not shown), and an external disk drive 534 for
reading from or writing to a removable disk 536. The re-
movable disk may be a magnetic disk for a magnetic disk
driver or an optical disk such as a CD ROM for an optical
disk drive. The hard disk drive 532 and the external disk
drive 534 are connected to the system bus 526 by a hard
disk drive interface 538 and an external disk drive inter-
face 540, respectively. The drives and their associated
computer-readable media provide nonvolatile storage of
computerreadableinstructions, data structures, program
modules and other data for the personal computer 520.
The data structures may include relevant data for the
implementation of the method of monitoring and tracking
application usage, as described above. Therelevantdata
may be organized in a database, for example a relational
or object database.

[0094] Althoughthe exemplary environmentdescribed
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herein employs a hard disk (not shown) and an external
disk 536, it should be appreciated by those skilled in the
art that other types of computer readable media which
can store data that is accessible by a computer, such as
magnetic cassettes, flash memory cards, digital video
disks, random access memories, read only memories,
and the like, may also be used in the exemplary operating
environment.

[0095] A number of program modules may be stored
on the hard disk, external disk 536, ROM 530 or RAM
528, including an operating system (not shown), one or
more application programs 544, other program modules
(not shown), and program data 546. The application pro-
grams may include at least a part of the functionality as
depicted in Figs. 1 to 8.

[0096] A user may enter commands and information,
as discussed below, into the personal computer 520
through input devices such as keyboard 548 and mouse
550. Other input devices (not shown) may include a mi-
crophone (or other sensors), joystick, game pad, scan-
ner, or the like. These and other input devices may be
connected to the processing unit 522 through a serial
port interface 552 that is coupled to the system bus 526,
or may be collected by other interfaces, such as a parallel
port interface 554, game port or a universal serial bus
(USB). Further, information may be printed using printer
556. The printer 556 and other parallel input/output de-
vices may be connected to the processing unit 522
through parallel portinterface 554. A monitor 558 or other
type of display device is also connected to the system
bus 526 via an interface, such as a video input/output
560. In addition to the monitor, computing environment
520 may include other peripheral output devices (not
shown), such as speakers or other audible output.
[0097] The computing environment 520 may commu-
nicate with other electronic devices such as a computer,
telephone (wired or wireless), personal digital assistant,
television, or the like. To communicate, the computer en-
vironment 520 may operate in a networked environment
using connections to one or more electronic devices. Fig-
ure 9 depicts the computer environment networked with
remote computer 562. The remote computer 562 may be
another computing environment such as a server com-
puter, a router, a network PC, a peer device or other
common network node, and may include many or all of
the elements described above relative to the computing
environment 520. The logical connections depicted in
Figure 9 include a local area network (LAN) 564 and a
wide area network (WAN) 566. Such networking envi-
ronments are commonplace in offices, enterprise-wide
computer networks, intranets and the Internet and may
particularly be encrypted.

[0098] When used in a LAN networking environment,
the computing environment 520 may be connected to the
LAN 564 through a network /O 568. When used in a
WAN networking environment, the computing environ-
ment 520 may include a modem 570 or other means for
establishing communications over the WAN 566. The
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modem 570, which may be internal or external to com-
puting environment 520, is connected to the system bus
526 via the serial port interface 552. In a networked en-
vironment, program modules depicted relative to the
computing environment 520, or portions thereof, may be
stored in a remote memory storage device resident on
or accessible to remote computer 562. Furthermore, oth-
er data relevant to of monitoring and tracking application
usage (described above) may be resident on or acces-
sible via the remote computer 562. It will be appreciated
that the network connections shown are exemplary and
other means of establishing a communications link be-
tween the electronic devices may be used.

[0099] The above-described computing systemis only
one example of the type of computing system that may
be used toimplement the method of monitoring and track-
ing application usage.

Claims

1. A computer-implemented method of monitoring and
tracking application usage, the method comprising:

determining (207), during a first interval, a first
indication of whether a first user has provided a
first input;

obtaining, during the firstinterval, afirstidentifier
of an active window in a first graphical user in-
terface (GUI); and

selectively storing the first identifier (213) and
the first indication (217, 219).

2. The method of claim 1, wherein selectively storing
comprises:

when the first identifier is different from a most
recently stored identifier, or

when the first indication is different from a most
recently stored indication, or

when there is no previously stored identifier and
no previously stored indication:

storing the first identifier and the first indi-
cation.

3. The method of claim 1 or 2, wherein selectively stor-
ing the first identifier and the first indication includes
saving the first identifier and the first indication in a
first data set, such as a first data sheet.

4. The method of claim 3, further comprising:

determining, during the second interval, a sec-
ond indication of whether a second user has pro-
vided a second input;

obtaining, during a second interval, a second
identifier of an active window in a second GUI;
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saving the second identifier and the second in-
dication in a second data set, such as a second
data sheet; and

copying data of the first data set and data of the
second data set into a third data set such as in
a third data sheet.

5. The method of claim 4, wherein the first data sheet
is located on a first computer, the second data sheet
is located on a second computer and the third data
sheet is located on a third computer; and
wherein copying the data of the first data sheet and
the data of the second data sheet into the third data
sheet further comprises:

opening a connection from the first computer to
the third computer and copying the first data
sheet to the third computer;

opening another connection from the second
computer to the third computer and copying the
second data sheet to the third computer.

6. The method of claim 3, further comprising:

determining, during a second interval, a second
indication of whether the first user has provided
a second input;

obtaining, during the second interval, a second
identifier of an active window in the GUI;

when the second identifier is different from the
first identifier, or when the second indication is
different from the first indication:

storing the second identifier and the second
indication.

7. The method of claim 3 or 6, further comprising,
transmitting the first data sheet to a second compu-
ter;
processing the first data sheet using a macro;
consolidating information from the first data sheet
with information from one or more further data sheets
in order to generate a report.

8. The method of any one of the preceding claims,
wherein the first interval and the second interval
overlap.

9. The method of any one of the preceding claims,
wherein protection is implemented for the first data
sheet;
whereby the data of the first data sheet is protected
from access by unauthorized users.

10. The method of any one of the preceding claims,
wherein determining the first indication comprises
verifying whether the first user has provided the first
input using a keyboard and/or a navigation device
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and/or a pointing device such as a mouse.

The method of any one of the preceding claims,
wherein the first identifier and the first indication are
not displayed in the first GUI.

The method of any one of the preceding claims,
wherein interfaces of the application are not ac-
cessed.

A computer program product comprising computer-
readable instructions, which, when loaded and exe-
cuted on a computer system, cause the computer
system to perform operations according to the meth-
od of any one of the preceding claims.

A computer system for monitoring and tracking ap-
plication usage, the system comprising:

a first computer including:

a first graphical user interface (GUI) config-
ured to display a first active window;

afirst timer configured to define a first inter-
val; and

a first input device;

wherein the first computer is operable to:

determine (207), during the first interval, a
first indication of whether a first user has
provided afirst input to the firstinput device;
obtain, during the first interval, a first iden-
tifier of the first active window; and
selectively store the first identifier (213) and
the first indication (217, 219).

The computer system of claim 14, wherein the sys-
temis configured to be operable to perform the meth-
od of any one of claims 6 to 12.

10

15

20

25

30

35

40

45

50

55

11

20



EP 2 341 437 A2

Pasojo s 00} pue

panes s| ejep ‘walsAs

8y} Jo Ino sboj Jasn

¢

601

uonesiidde jo Bupjoel) |e

suibaq abesn

pue Sulioluop

Jaindwood Jasn
ay} o} ul sboj Jesn

A

ur sboj Jasn e
uaym uni o} ainblyuoo
pue J9)ndwod
lasn e 0] peojumo(

¢

01

<0l

¢

€0t

iapjoy}

paJeys e ul a10]s
10 |lews ui |00}
Buoen pusg

¢

(0]}

12



EP 2 341 437 A2

¢ 9Id

1o9ysyiom
ainjdes ayy Ul sweu
Mopum ayy 1sye 8|p|, sised

¢

6LZ

sinduy Aue
alay) sep

199ySHIoM
ainjdes ay} ul sUBU MOPUIM
ay) Jalje Bupopn, a1sed

¢

paso|d sI |00} pue
paAes s ejep ‘Jaindwiod
Jasn ayj Jo 1no sboj Jesn

lle

199YSHIOM
ainided ojur mopuim
BAII0E By} Jo sweu e Ado)

188syIom ainjdes oju
aWj} pue ajep JUsLIND B)SBd

ON

398Y2 snolaaid
JO JINsa1 9y} se alles

A

Lée

suibaq [eAlajul maN

saA | oul s1300y0 Indul jo ynsey

ndu Joj %o9y2 Judd8l
1sotu ayy aou;s pepiroid

S0¢

A 4

sem Jndu| asnow Jo
pleoghay lauisum 3oayoD)

L\ Ele

N\ L2

602

-\~ L0C

Buoes; suels pue

suado Ajjeonewolne
[00} Buiyoel |

[—

Joind Woo
Jasn ay) o} ul sBoj 1830

¢

-€0e

L0¢

13



EP 2 341 437 A2

€ Ol

50-:00:0 3P| 4O0RNQ YOSOIIIN - x0qu||82:8¢-2} 600222 90
$0:00:0 ~Buppom 4OORNQ YOSOMIIN - Xoquli€2:82:2L 600222 90
S0:00:0 “BUBHOM HOOINQ YOSOIOIIA - Xoqu) 811822t 6002 S 90
S0:00:0 DUIY O 300N YOSOIIN - Xoqu|E1:8¢:Cl 600C 22 90
50:00:0 3P| SIX'LA 31ND - 199x3 HOSoIN|80:82:CL 600222 90
G0:000 aIp| SIX'LA 3.1ND - 99X HOSoNDIN|£0:8¢:Cl 600822 90
50:00:0 oIPI SX'LA 31NJD - 99X3 YOSONIN|8S:Lg:Cl 600C 2290
S0:00:0 Bunpom SIX'LA 3.1NJ - 99X JJOSONIN|€G:L2:2L 6002°2C 90
G0:00:0 3P| HOORNQ YOSOIIN - XOqui|8h:-L2'C1 60022290
50:00:0 8IPI JOONQ YOSOIN - Xoquiiep:Le:gl 600222 90
§0:00:0 3P| 4OONQ YOSOMDIN - Xoqu|(8E:L2:2) 6002'¢C 90
50:00:0 3P| 400N YOSONIN - xoqu|(€E:/2:2} 600222 90
50:00:0 BUIIOM YOONQ HYOSOIIIA - Xoqui|8g /2 gl 600222 90
S0:00:0 BUBPO M 4OOINQ YOsoIIN - xoqul{€g:L2 L 600822 90
50:00:0 3P| YOORNQ YOSOMDIN - Xoqul|8L:Lg:2l 6002°¢2 90
§0:00:0 s 4OORNQ YOSOIN - xoquj (gl :/Le:gl 600222 90
S0:00:0 “Buppom A00INQ JOSOIIN - X0qui|80-LS:CL 600¢ €290
S0:00:0 bunpom HOONQ YOSONIW - Xoqu|;€0:42:2) 600222 90
150:00:0 2P| 4OOINQ YOSOI - Xoqui85:9¢:¢| 600222 90
S0:00:0 alp| YO0RNQO YOSOUIN - XOquI|£5:92:2L 60022290
50:00:0 3P| 4OOJINQ JOSODIN - Xoqu||81:92 ¢l 600222 90
50:00:0 3P| A0ORNQ HOSOLOI - XOQuij1EF:92 ¢t 60022290
50:00:0 RUDUOM YOORNQO YOSOMIN - X0qu||8E-9¢-¢l 6002¢Z 90
50:00:0 DUbHOM SX'LA 31ND - 199X3 HOSONIN|EE:9¢ ¢l 60022290
§0:00:0 aIpPI SIX"LA 3LND - 199X3 HOSONIN([82:92:CL 60022290
S0:00:0 alp| SX'LA 31NJ - 199x3 YosoRINE¢:9¢ ¢t 600¢ 22 90
S0:00:0 Buppom SX'LA 31ND - [99x3 YosoDIN|8L:92: 2t 600222 30
S0:00:0 DuppoM SIX'LA 31ND - 199X3 YoSOoNIN|€1:9¢ 2l 60022290
S0:00:0 Buppopn SIX"LA 31N - 189X3 HOSORIN|80:9¢ ¢l 600c 2 90
S0:00:0 Buppop SX'LA 31ND - 199X3 YoSoDIN|£0:9¢:¢l 60022290
> ) 5 >
0€ S0€ £0€g LoE

14



EP 2 341 437 A2

¥ Old

01:00:0 [2101 PIOM 9010 HOSOIOIN
50:00:0 DuBtIOM
S0:00:0 3Ip| PIOAA 93O HOSOIDIN
01:00:0 [Bl0] uI0dJamod 8210 HOSOIIN
50:00:0 Bubpom
S0:00:0 aip| uI0448MO0d 801}JO HOSOIIN
S0:00:0 [210 | ¥0OINQO 80O HOSOIDIN
S0:00:0 ap|f YOONNO 8213J0 HOSOIOIN
80:80:0 _ [BlOL SIX'2A LN - 199X }JOSOIDIN
85:00:0 DUBIOM
01:L0:0 9P| SIX'ZA 3LND - 199X3 HOSOIIN
vleve [B10] SIX'LA I.LND - [99XT YOSOI0IN
vri6eie BUIOM
0EC L0 aIp| SIX"LA 3LND - 189X HOSOoI0IN
v0 400 [B10] £)00g - 90X JJOSOIDIN
£L:€00 Bunyiom
15:00:0 oIp| £)400g - 199X JJOSOINN
01:00:0 |Bl101 25009 - [90X3 }JOSOIDI
01:00:0 Dunpom| 2004 - |90XJ }JOS0IDI
0p:10:0 [elo] |Xoog - |89X3 HOSOINN
02:00:0 DUDIOM
02:10:0 alp| £00g - 199X3 HOSOLIN
by AqP2:S0:0 [e10] |99X3 }JOSOIDIN
60t VS 100 BUBLOM
/0y " -10E:€0:0 o[pI |99%3 1OSO4oI
> > >
{004 150) 72 10%

15



EP 2 341 437 A2

S Old

8€:00:00 ui-Bnid suljuo - |dys dopsaeq epa - Buiop 02:65:21 0102/0€/1 1
S¥:00:00 auloH paieaipaq Auedwo?) :ajepdn asesixepy - wWooAuedwoo rewsay:sdny - o|p| §L:8G: /1 0102/0€/L1
G0:00:00 $S900Y 1oL3JU| JOSOIOIN - SSOODY GBI HOOINQ - JBWOISNY - BUIOA 0:8G: /) 0102/08/1t
01:00:00 _m._o_wa j1aLLIBu| HOSOUDIN - §S320y oM\ xoo::O - Omcm£oxm :Omo‘_o__\/_ - mc_v_\_o>> 02:8G:/1 OFON\om\— 1
G0:00:00 1810/dX3 JouIBjU| HOSOLOIN - JOAISS UONBIUSSaId - BUIIOM G1:8G:/1 0102/0E/L L
S$:00:00 ur-6nd suljuo - |qys dopseq eipap - BUBMOM 0S:.G:L) 0102/0g/11
G0:00:00 ul-6njd auljuo - |dys dopisaq epsi - aip| G2/ L1 0102/0€/}t
G0:00:00 u-6n|d aujuo - |dys doiyseq eipaiy - Buop 02:2G:L1 0102/08/1 1
G$:00:00 ut-Bnid suyuo - |dys dopiseq eipei - 8lp| GE:9G:/1 0102/0E/11
G0:00:00 ui-6nid auluo - 1dyS dopysaq eipajy - Bunuop 0£:95:21 0102/0€/1 1
G0:00:00 HOYH3 IdVS dobisaq eIpai - 8ipl §2:9G:/1 0102/0€/1}
50:00:00 siaxoei] Apjpapm\wea)\:n - 8lp| 02:9G:4} 0102/0E/1 1
G0:00:00 siayoes| Apjeapmwes )y - Buppom S1:96:21 010g/0E/} L
G0:00:00 sieyori] Appeapwea]\:n - Bupopm 01:95:/1 0102/0E/1 1
G0:00:00 (001 11ND\Wea\:N - Bublop G0:9S:/1 0102/0E/ 41
G0:00:00 ul-Bnid autjuo - |dyS doisaq eIPa - 8IPI 00:9G:Z 1 0102/08/1+
G0:00:00 |dVS doiysaq eipai - Buppop G5:66:2 1 0102/0E/1 4
G0:00:00 ur-6nid suijuo - |dys dopsaq eIps\ - 9P| 05:SG:Z} 0102/0E/}}
01:00:00 awpuny uoneo)ddy ajoway - 3P| O¥:GS: /L 0102/0€/}+
G0:00:00 |dvS dopisaq eIpsN - 81p| GE:6G:L1 0102/0€/11
G0:00:00 awnuny uonedyddy ajoway - a|p| 0£:GS:/1 0102/0€/} +
G0:00:00 Ja10|dx3 J8UIBlU| 1YOSOIOIN - 18AISS LONRIUSSAI - BUIOM G2:6G:/ 1 0102/0€/}+
§1:00:00 1910{dx3 10UIB}U) HOSOIIN - [BLIOH Uoiedyddy BIpajy - BuIOM 01:6G: 21 0102/0E/} }
50:00:00 18.10|dx3 JoUIBIU| YOSOIONN - Ul BWI| BUBPUSNY - BUPUOM G0:GG: L 0L0Z/0E/ 4}
§1:00:00 1810dx3 18UIBIU| HOSOIDIN - WAY| MBN - U] SWI| 9OUBPUBNY - BUMOM 0G:HS:L1 0102/0E/}+
S0:00:00 J2.0|dx3 J2UIBIU| YOSOIDIA - Ul SWI| SOUBPUSHY - BUIOM SHipG: /L 0102/0€/}}
G0:00:00 Jai0dx3 Jousdlu| HOSOLIN - UQ UBIS Bsudislug - BuBOM Ov:bS:Z) 01L02/0E/L1
6$:00:00 woo Auedwiod’ | s} 0} 108UU0Y - BUIOM GG:EG: /) 0102/0¢/1 1
G0:00:00 J210/dx3 JoUs8}U| HOSOIOIN - UQ UBIS esudiaiul - BuIopm 0518621 0102/0€/1 1
50:00:00 S|x19ayspeasds™a|dwex3 Iawoisny - [99x3 1JOSOUI - BUIIOM SHiEG: /L 01L02/0E/1 |

(Bu10p\/31P1) MOPUIAA awi| ¥ ajeqg

16



EP 2 341 437 A2

9 ©Id

130 opi|

YO

NOERTER RN

NIE LN

ESETETN

WL

SO0IIG JOSOB * KORLTID,

OO YOS0II] - %oqu],

S8R YOSeM,2p],

2y orgs st ey aae

NEXTERTIEITN

vhws_n.xm tewBU| YosSMIPLAP),

A0 1ta U] yasmdly),

(5820 HeN}
coEd SOUDIRAN,
€0-20:€ AP

17



EP 2 341 437 A2

L Ol

.”“_ﬁmm_ﬂmm.mmfm “Nm_ e@::w mmu

,_,afo EXl m

eI

ozt .@8 msﬁama A TIANSS

bmgoa $08710°/575E8 ESERINNS =

08 v_, 1792308 Qmwuu_EDwO

b1 €10: 792898 mmmau__z:w..

NPD 9750%: mwmw

: WANmmmo».HQ

(297808 €3

32¢ 0

{/97398°€8086

.(658230%; ma

18



EP 2 341 437 A2

89old

BOZIROL I%00I%06 %08 W02 %03 %05 %0 HOE %O0Z %0 %0
: = | | 11910
e AT
g £ wen
b ]elD
5 wand
9 werd
£ wed
R3] Tle]
B WSID
at waD

=

% % % % % % % % % %P %
0Z1011001 06.08 S Ov OE OC 0L %0

1 e
Z 1am
{ © wend
KR
§ S W31
| o wend
Y 2 oD
RG]
§ 5 WD
fusid

110Z Anpr gl Ajne

1 O
~
o
@©
o

%E9 %38 | %EY | %ES | %65 | %Cl | %63 | %49 | %Ll | %S OLOT/ET/ L
EIBRON | %¥3 | %85 | %0L | %S9 | %S | %€ | %S | %S | %8S QIDz/ et/
%6 %ED | %Oy | %B6G |eIBPON] %EL | %69 | %rL | %l8 | %29 010e/ &4
%89 %L | %69 | %93 | %8L | %9 | %9L | %63 | %9L | %6y 010¢/0e/4
%Ll %98 | %95 | %ES | %I | %18 | %SZ | %SL | %El | %09 0L0ZBL/L
08¢ ozer | 098r | 089 | of2e | oviez | 0816 | ObGS | 08K9 | OF98 |ewirl ejqepvAy
, wea |

ue aung m_aﬂ__wbd,‘..cumw._.. ]
GBEC | 6GBc | €0l | OSYE | 616l | L88GE | CEEQ | Z6AE | £/5F | 9E9v 0L07/E2/ L
0 69/ | ©EBC | 295y | LLi€ | 6299% | 8079 | 99vr | LIZE | 966 010272272
\WwZe | lzle | 1zee | soee 0 | 97191 | v5e9 | iZev | 0925 | BlES 00T L
¥G5C | ZCVE | £98¢ | €Scv | 9cGz | OvZat | 1Zea | 8/0v | £0ev | BSev 010270272
9167 | /69t | Oz/z | /0Ly | BEeZ | 698/L | ¥O0BS | €8¢y | Oroy | £0cS 0L0z/6172
0L MBI [ uaiD [ g wen3 | L weip [ e [ e [F e £ wand [z el | | wsl) aleq
. IN0L UDRONPOL [el10,
{9 Pys ayg uo paseg) OLAL FAM

I N2

19



EP 2 341 437 A2

6 Ol 0s8 auvoaAmI [ os
9€S
995 > 4 ( § (
8v5
I S asnow | | uainmg
|
pom e ] e i e oy Sy St .
_ Y 0]72°] _
_ 896 oo A~ | /1 _/\/ _
- : V ¢ ves 2es |
Y3LNdINOD _ |
R SN [ 30oVIuIINI | |30ovauain | | 3ovauain | | 3ovauacn ;
> HOMLIN 1HOd 1H0d IAEa Ysia InHa |
q pos | W3S | | 13TIvevd | | uNe3LXE | | ssiaauve [\
295 ! } ) } } 8es |
_ / SNA W3LSAS N\ .
| 255 925 _
‘ |
| Y y nox viva SWYHOOHd _
; o T WYHOOUd NOILYOIddY i
HOLINOW lw—t>  gaain || onissao0ud - 7 i
0 _ w w obs phG \\4_/\mmm
895 _ :
;0% 228 \\  ogs kbl I
_ voe AMOWI WALSAS | |
e -

20



	bibliography
	description
	claims
	drawings

